ABSTRACT. An algorithm for the computation of Green's matrices for boundary value problems associated with a pair of mixed linear regular ordinary differential operators is presented and two examples from the studies of acoustic waveguides in ocean and transverse vibrations in nonhomogeneous strings are discussed.
INTRODUCTION
Recently, a new class of problems of the type where different differential operators are defined over two adjacent intervals, involving certain mixed (interface) conditions are studied in [1, 2, 3, 4] .
These problems involve a pair of differential operators of the type 1ul
PeDu ul, defined In most of the cases, the complete set of physical conditions on the system gives rise to selfadjoint eigenvalue problems associated with the pair 0q,%). Based on the interface conditions these problems can be classified into three types, namely (i) where the values of u and u-z are not explicitly related to each other at x b, (ii) where u and u-z are required to satisfy the continuity conditions at x b, and (iii) where u and satisfy certain matching conditions at x b.
The methods presented in [4] for the construction of Green's matrices for the boundary value problems (BVPs) associated with 0:a,x2) are theoretical in nature and involve lengthy calculations. Here, in this paper we present (i) simpler algorithms for the computation of Green's matrices for the BVPs associated with 0:,), and (ii) construct the Green's matrices for the problems found in some physical situations.
Before indicating the division of the work into sections, we introduce a few notations and make some assumptions. For any compact interval J ofR and for a nonnegative integer k, let C(J ASSUMPTION 2. LetA andB hem n andre tn matrices with complex entries, respectively such that the range ofA range of B, and hence, rank ofA rank ofB -m.
In Section 1, we shall collect together a few definitions and results, from our earlier papers, which we require here. In Section 2, we shall present a lemma regarding the form of solutions of a type of initial value problems (IVPs) associated with the pair (x,,x:,), in terms of Green's matrices. In Section 3, we shall present an algorithm for the computation of Green's matrices for the BVPs associated with the pair (x,,x:0-In Section 4, we shall construct the Green's matrices for problems encountered in the studies of acoustic wave guides in ocean and transverse vibrations in nonhomogeneous strings.
PRELIMINARIES
Letfbe a complex valued function defined onJ. Let f -f/J, 1 Let u(x) {ux(x),uz(x)} (N0:)) -x (f,J}. Then (see [4] ), u(x) {Ul(X), U2(/)} f. It can be verified that the coefficient matrix of the (n + m) (n + m) linear system (3.5) [6] .
(II) Transverse vibrations in nonhomogeneous strings [7] :
Consider the string consisting of two portions of lengths dl and d-dl, and different uniform densities p, P2 respectively, having tension T and stretched between the points x 0 andx d 2. The modes of transverse vibrations of the above string are governed by, .-c(-.)) . o < x < d. (4) where c T/pi, 1, 2. Here, the conditions at the interface point are the continuity conditions.
Proceeding along the lines of the algorithm, we get, after routine calculations, the Green's matrix G to be of the form, , 0<x<dl, d<s<d , 0<x<s<d , 0<s<x<d
We note that _,(dx, s)-t2C(dx, s) and similar relations are true of the components G and G c.
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